Fibrin Stiffness Mediates Dormancy of Tumor-Repopulating Cells via a Cdc42-Driven Tet2 Epigenetic Program.
Dormancy is recognized as a critical biological event for tumorigenic cells surviving in an extremely harsh environment. Understanding the molecular process of dormancy can unlock novel approaches to tackle cancers. We recently reported that stem-like tumor-repopulating cells (TRC) sense mechanical signals and rapidly proliferate in a 90 Pa soft fibrin matrix. Here, we show that a stiff mechanical environment induces TRC dormancy via an epigenetic program initiated by translocation of Cdc42, a cytosolic regulator of mechanotransduction, into the nucleus, where it promotes transcription of hydroxymethylating enzyme Tet2. Tet2 epigenetically activated cell-cycle-inhibiting genes p21 and p27 to induce dormancy, but also caused downregulation of integrin β3 to maintain dormancy. This stiffness-mediated dormancy was recapitulated in mouse models for both murine and primary human melanoma TRCs. These data identify an epigenetic program directed by mechanics, which drives highly tumorigenic TRCs to enter dormancy in a stiff mechanical environment.Significance: A mechanics-directed epigenetic program enables tumor-repopulating cells to enter dormancy in a stiff mechanical environment. Cancer Res; 78(14); 3926-37. ©2018 AACR.